COMPLETE valvular replacement is the only feasible method for treatment of many cases of aortic valvular disease. While the long-term results will not be known for some time, the prognosis without operation, in carefully selected patients, is so poor as to justify this approach. Our total experience, consisting of a group of 16 such patients undergoing aortic replacement with the ballvalve prosthesis in various stages of development, forms the basis of this preliminiary report. While the change in the fixation ring was a critical factor in reducing operative difficulties, other modifications were subsequently made involving the body of the prosthesis. These consisted of the streamlining of the inlet and outlet faces, shortening of the cage, reduction in the thickness of the struts, and adoption of a three-strut design. The reduetion in the number of struts from four to three facilitates insertion by allowing more room for the tying of knots. The positioning of the prosthesis with a strut at each commissure ensures that there will be no impingement of this structure upon the coronary ostia.
The most radical departure from the mitral STARR, EDWARDS, MeCORD, GRISWOLID prosthesis in body design has been the development of a double-seating mechanism for the current aortic ball valve ( fig. 1 ) used in patients 10, 11, 14, 15, and 16. The purpose of this design change is to allow the use of the smallest possible ball with the largest possible valvular orifice. A bloodtight seal is produced by a circular seat similar to the mitral prosthesis, except that the orifice-size to ball-diameter ratio is increased from 0.8 to 0.91, and the angle of the seat is more acute to the center line. Prolapse 
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.,--Ct Double-armed 0 silk sutures are passed through the rim or residual leaflet, including annulus, to within 5 or 6 mm. of the commissures. Six to nine sutures are required for each leaflet, and when they are all in place, each arm is passed through the prosthesis from outer to inner surface. The valve is then slid down into place and the sutures tied and cut. The need for additional sutures is carefully assessed before closure of the aortotomy. Following the establishment of a satisfactory beat, the apex is elevated to flush out air, and the apical vent is rem-ioved.
Results
The first five patients (group I) who were operated upon with the early, completely rigid prosthesis died. Patient number 1 expired of dislocation when all of the 3-0 silk sutures used to anchor the prosthesis tore, leaving the knots on the prosthesis and the loops in the aortic root. Patient number 2 died of renal shutdown related to hemolysis. Patient number 3 died suddenly, while at work, eight months after operation. At autopsy, the prosthesis was seen to have been placed too high, and the clot which formed on the cloth margin extended directly into the left coronary orifice. Patient number 4, after a stormy few days, became comatose and died of bilateral carotid thrombosis. Patient number 5 had narrowing of the left coronary orifice to pinpoint size by atheroselerosis and could not be resuscitated.
Following this experience, aortic operation was deferred until the previously outlined ehanges in the prosthesis were nmade. In 11 subsequent patients (group II), there was one operative death and one late death. The operative death occurred in a 60-year-old patient (number 12) with severe coronary arterial disease. Durimig resection of the valve, both coronary arteries were torn off the aorta by the coronary cannulas. Since aortic replacement was planned for this patient, he is ineluded as an operative death. The late death (number 6) occurred at another hospital six months after operation. Autopsy revealed erosion of the prosthesis through the noncoronary sinus into the right atrium. This patient had a small aortic root with congenital aortic calcific stenosis. The smallest-sized prosthesis then available was too large and was impacted into place with great difficulty. Smaller sizes were subsequently designed and used in similar patients.
With the exception of patient number 12, in whom resuscitation was not possible, all patients in group II were removed from cardiopulmonary bypass with ease, and during their subsequent course had evidence of an excellent cardiac output. Pressure measurements across the prosthesis, obtained 
